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© Cathode ray tube phosphor layers. 

,© A cathode ray tube (CRT.) phosphor is formed by a fibre 
optic plate (4) comprising single crystal fibres 0) of a 
phosphor material such as Y 3 AI 5 0 12 doped with Tb, Eu. or 
-*Ce/held in-a'matrix (8) e.g. of aluminium, epoxy resin, or a 
glass. The layer. (4) may be mounted inside a cathode ray 
tube envelope (1) or form its front face. The fibres (7) may be 
doped with different dopant to give a multi colour display. 
For example the fibres may be arranged in groups of threes 
each group .having a* fibre doped to give emissions of red, 
blue, and green. One use of the invention in high brightness 
. displays such as aircraft head up displays. 
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CATEODE RAY TUBS PHOSPHOR LAYERS . \ ... 

-This invention relates to cathode ray tube (CRT) phosphor layers. 

In a cathode ray tube an image is observed on a . phosphor layer 
where struck by an electron beam. The screen is formed on the 
5 inside of the front surface of an evacuated envelope containing 
one or more electron emitting structures. 

Conventionally the phosphor layer, is formed as a powder layer 
e.g. by settlement from a suspension followed by firing. 

10 Doping with suitable activators provides the three primary 
colour emissions or mixtures of these colours. For some 
applications such as head up displays or projection television 
(TV) a high brightness is required from the cathode ray. tube. 
This involves increasing the electron current but there is a 

15 limit to the current that can be absorbed without -damage to 
the phosphor layer, : . . , 

In an attempt to use higher electron currents a phosphor 
layer was formed of single crystal material Unfortunately 
20 light trapping within the layer prevented useful emission. 
Roughening of the surfaces still did not allow adequate 
emission. 
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According to this invention a single crystal phosphor layer 
for a cathode ray tube conprises a fibre optic face plate 
having a multiplicity of single crystal fibres arranged 
parallel to one another in a matrix material. 

According to an aspect of this invention a cathode ray tube 
comprises an evacuated envelope containing a phosphor screen 
material and an electrode structure, characterised in that 
the phosphor is in the form of a fibre optic plate having ' 
fibres of a single crystal material arranged parallel to one 
another in a matrix material. 



The single crystal host material may be doped to give a 
. desired colour enuaission. For example the host material , 
15 may be Y 5 A1 5 <> 12 doped with Tb 5 * (green) Eu (red) or Ce (blue), 
The matrix may be aluminium, an epoxy resin, or a glass. * 

The fibres may be doped to emit the same colour or doped to 
give a plurality of colour. For example the fibres may be 
20 arranged in groups of threes with a red blue and green 
^emitter, in. each groip. . " ' 

The invention will now be described by way. of example only 
with reference to the accompanying drawings of which: - 
25 .'■ Figures 1 is a schematic side view of a cathode ray 
tube; 

V Figure 2 is a cross section through a fibre optic 
_ phosphor plate; 

Figure 3 is a part front view of the fibre optic 
30 phosphor plate shown in Figure 2; 

Figure 4 is a schematic view of apparatus for 

pulling fibres. " "' -V ' 
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As seen in Figure 1 a cathode ray tube 1 comprises an ' 
evacuated envelope 2 having an electrode structure 3 at one 
end and a fibre optic plate 4 at the other end inside the 
front face. If -the cathode ray tube is part of a colour 
5 television receiver a shadow nask 6 is located inside the 
envelope 2. 

The face plate Figure 2 comprises a multiplicity of doped 
"7 . single crystal Y^Al^O^ ^ fibres 7 he.ld together in aluminium ' 
10 matrix 8. A thin film 9. of aluminium covers the inner face. 

When struck Jby an electron beam a fibre 7 emits at an 
appropriate colour without scattering light to adjacent fibres 
because the refractive index of. the matrix 8 is lower than 
15 that of the fibre 7» Making the fibre 7 snail e.g. a hundred 
microns proves high definition of image on the fibre plate 4. 

Single crystal fibres 7 may be pulled as shown in Figure 4 and 
as described in U.K. Patent Specification No. 1,195, 947* 

20 Oxides of yttrium, alumina and terbium are milled and placed 
in a susceptor 10 where the oxides are melted by a heating 
coil 11. Depending into the melt 16 is a die 12 with a 
bore 13 of ra few hundred microns diameter (e.g. 100 ^im to 
200 ^im or more). Capillary forces cause the melt to rise up 

25 the bore 13 to meet a seed crystal 14 attached to a holder 15. 
The melt solidifies on the lower end of the seed 14. As the 
*seed 14 is raised a single crystal fibre 7 is drawn out of 
the die 12. The fibre 7 is subsequently coated e.g. with 
aluminium and a group of individual fibres are heated and 

30 pressed tpgether to form a bundle. A number of bundles are 

similarly heated and passed together. This is repeated until 
a whole face plate size bundle is achieved. Slicing, grinding 
and polishing then shapes the fibre plate 4 to its required 
thickness. 
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The thin coating of aluminium 9 is evaporated onto one face 
of the fibre plate. The finished plate 4 is attached to 
the front 5 of the envelope 2 and the remainder of the. tube 1 
assembled in the conventional manner. 

To give a single colour cathode ray tube the fibre plate 4 
may be the composition T 2 c^T^q 09 A1 5°12 givir £ * green 
emission* 

Alternatively the fibres 7 may be doped with one of three ( 
different dopants and the fibres arranged in groups of threes \ 
each fibre aligned with an aperture in the shadow inask 6. 
The resultant cathode ray tube may then be used as in 
conventional colour television receivers having groups of 
three different phosphor dots (each dot giving red or blue 
or green emissions). 
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Claims: 

. A single crystal phosphor layer for a cathode ray tube 

' characterised by a fibre optic plate having a multiplicity of 
single crystal phosphor fibres arranged parallel to one another 
in a matrix material. 

5 

2. A 'cathode ray. tube comprising an evacuated envelope 
containing a phosphor screen material and an electrode structure, 

- characterised in thst the phosphor is in the form of a fibre optic 
plate having fibres of a single crystal material arranged parallel 
10 to one another in a matrix material. 

3. The cathode ray tube of claim 2 wherein the fibres 
are of YjAl^^. 

, 5 4 . The cathode ray tube of claim 3 wherein the dopant is 

. terbium 54 ", or europium, or cerium. 

5. The cathode ray tube of claim 2 wherein the matrix 
material: is aluminium, or an epoxy resin, or a glass. 

20 " ^ 

6. - The cathode ray tube of claim 2 wherein the fibres have 

the composition Y 2gl Tb QOg A1 5 0 12 . 

7. * The cathode ray tube of claim 2 wherein the fibres are 
25 .doped with different dopants to provide a multi-colour display. 

6. The cathode ray tube of claim 7 wherein the fibres are 

arranged in groups of threes each group having a fibre doped to 
give a red, a blue, and a green emission. 
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